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(54) LUBRICATING OIL FOR EXTRACTIVE DRAW PROCESSING 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject lubricating oil capable of 
improving lubricity while leaving in-pipe residual oil at low levels after annealing 
operation to effect preventing a plug under extractive draw processing from 
scorching, therefore excellent in both characteristics, i.e., low residual oil level and 
high lubricity. 

SOLUTION: This lubricating oil is obtained by incorporating a base oil with 1-10 wt.% 
of a 6-1 0C fatty acid, wherein the base oil is such one as to contain Z70 wt.% of a 
polybutene with a 40° C dynamic viscosity of 1 50-25,000 cSt and infrared 
absorbance I at 740 cm-1 attributed to -(CH2)n- of <0.001 1 9 determined by 
infrared total reflection absorption method and have a 40° C dynamic viscosity of 
100-5,000 cSt by the addition of a glycol ether of the general formula: R-O-(RIO) 
m-(R20)n-R3 (R and R3 are each H or a hydrocarbon group; R1 and R2 are each an 
alkylene group; (n+n)=1~3). 
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CLAIMS 



[Claim(s)] 

[Claim 1]When 40 ** kinematic viscosity is 150 thru/or 25000cSt and the infrared 
absorbance I is measured with an infrared total-internal-reflection absorption 

process, (CH ) - The infrared absorbance I in 740 cm 1 originating in - contains 

2 n 

polybutene which is less than 0.001 19 70% of the weight or more, R-0-(R O) - 

m 

2 3 

(R O) -R . By addition of glycol ether expressed with a general formula of (however, 
n 

1 2 

hydrogen or a hydrocarbon group, R , and R are the carbon number 2 or an alkylene 

group of 3, and R and R is m+n=1-3). A lubricating oil for drawing processing using 
as base oil a lubricating oil which set 40 ** kinematic viscosity to 100 thru/or 
5000cSt, and adding fatty acid of the carbon numbers 6 thru/or 10 1 thru/or 10% of 
the weight to this. 

[Claim 2]When 40 ** kinematic viscosity is 100 thru/or 5000cSt and the infrared 
absorbance I is measured with an infrared total-internal-reflection absorption 
process, - (CH^) A lubricating oil for drawing processing, wherein the infrared 

absorbance I in 740 cm originating in - uses as base oil polybutene which is less 

n 

than 0.001 19 and a carbon number adds fatty acid of 6 thru/or 10 1 thru/or 10% of 
the weight to this. 

[Claim 3]The lubricating oil for drawing processing according to claim 1 or 2, wherein 
a carbon number of said fatty acid is 8. 

[Claim 4]The lubricating oil for drawing processing according to claim 1 or 2, wherein 
said fatty acid is at least one sort chosen from a group which consists of octanoic 
acid or 2-ethylhexanoic acid. 

[Claim 5]A lubricating oil for drawing processing given in any 1 paragraph of claims 1 
thru/or 4 being the inner surface drawing oils for long annealing coil copper pipes. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]About the lubricating oil for drawing processing suitable as 
objects for drawing processing, such as a long annealing coil copper pipe used for the 
heat exchanger of an air-conditioner and a refrigerator, etc., especially, this invention 
has few residue things, such as bottom oil in a pipe after annealing, and other 
carbide, and. It is related with the lubricating oil for drawing processing which can 
raise the lubricity of a tube interior, and seizure tightness. 
[0002] 

[Description of the Prior Art]The long annealing coil copper pipe used for the heat 
exchanger of an air-conditioner and a refrigerator, etc., especially the annealing coil 
copper pipe of a super-long picture whose length is 1800 thru/or 5000m, Usually, it 
is processed into a copper pipe by the drawing process of using a lubricating oil, and 
after rolling round and making this into a coiled form, heating annealing is given at the 
temperature of not less than 500 ** by the reducing atmosphere or an inert 
atmosphere. 

[0003]As an inner surface drawing oil of such a long annealing coil steel pipe, fatty 
acid ester or low-grade isoparaffin was conventionally added mainly to the synthetic 
oil of a rate of high viscosity like polybutene, and the lubricating oil which adjusted 
kinematic viscosity has been used. Since the evaporation carbonizing temperature of 
these lubricating oils is usually 450 ** or less, in annealing after drawing processing, 
whether it evaporates within a copper pipe, and by carrying out a pyrolysis, it is 
gasified thoroughly and discharged out of a pipe from a coil end. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when coil length is very long, or 
when a tube diameter is very small, since it is not thoroughly discharged out of a 
pipe, in a cooling process, some gas constituents will condense the gasified 
lubricating oil, and it will generate bottom oil and residue in a pipe. 
[0005] Recently, fluorine regulation is carried out for environmental protection and 
the chlorofluocarbon of a HFC (Hydrofluorocarbon) system is increasingly used for 
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refrigeration systems, such as an air-conditioner and a refrigerator, as a substitute 
refrigerant. However, since this HFC system refrigerant and the oil of a hydrocarbon 
system do not dissolve, while bottom oil had existed in the pipe, a copper pipe coil is 
processed, When heat exchangers, such as an air-conditioner or a refrigerator, are 
manufactured, the bottom oil in a pipe may interfere with operation of a refrigeration 
system, or may cause problems, such as blinding of the capillary tube by 
contamination (contamination), to it. 

[0006]The bottom oil in a pipe of the long annealing coil copper pipe is also the 
cause which curses at the time of the assembly operation of heat exchangers, such 
as an air-conditioner and a refrigerator, and causes poor soldering in work. When 
drawing is carried out using fatty acid ester as a viscosity controlling agent, this is 
annealed and bottom oil exists in a pipe, a nasty smell may be emanated in an 
annealing coil copper pipe. 

[0007]In order to conquer such various faults, it has been requested strongly that 
the bottom oil in a pipe of a super-long picture coil copper pipe is reduced. 
[0008]This invention was made in view of this problem, and is ****. The purpose is 
to provide the lubricating oil for drawing processing in which could raise lubricity and 
could prevent the seizure of the plug at the time of drawing processing by this while 
the bottom oil in a pipe of ** had been a low level, and low bottom oil nature and the 
characteristic of the both sides of high lubricity were excellent. 

[0009] 

[Means for Solving the Problem]The 40 ** kinematic viscosity of a lubricating oil for 
drawing processing concerning the 1st invention of this application is 150 thru/or 
25000cSt, When the infrared absorbance I is measured with an infrared total- 
internal-reflection absorption process, the infrared absorbance I in 740 cm 1 

originating in -(CH ) - contains polybutene which is less than 0.00119 70% of the 

2 n 

1 2 3 

weight or more, R-0-(R O) -(R O) -R . Let a lubricating oil which set 40 ** 

m n 

kinematic viscosity to 100 thru/or 5000cSt be base oil by addition of glycol ether 

expressed with a general formula of (however, hydrogen or a hydrocarbon group, r\ 

2 3 
and R are the carbon number 2 or an alkylene group of 3, and R and R is m+n=1- 

3). 

[001 0]A lubricating oil for drawing processing concerning the 2nd invention of this 
application, 40 ** kinematic viscosity is 100 thru/or 5000cSt, and when the infrared 
absorbance I is measured with an infrared total-internal-reflection absorption 

process, the infrared absorbance I in 740 cm ^ originating in -(CH ) - uses as base 

2 n 

oil polybutene which is less than 0.001 19. 

[0011]The 1st invention of this application and the 2nd invention add fatty acid of 
the carbon numbers 6 thru/or 10 1 thru/or 10% of the weight to such base oil. 
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[0012]As for a carbon number of said fatty acid, it is preferred that it is 8. As for 
said fatty acid, it is preferred that they are octanoic acid or 2-ethylhexanoic acid. 

[0013]The absorbance I of 740 cm for specifying n-butene ratio in polybutene in 
this invention. A crystal for fluid measurement made from ZnSe (crystal 70 mm in 
length, and crystal 3 mm in thickness) is used for a horizontal form total-internal- 
reflection absorption measuring device, using FT-IR by JEOL Co., Ltd. provided with 
a MCT detector, an incidence angle measures at 60 degrees, resolution measures by 

4 cm , and an integration count measures on 1000 times of conditions. In this 
condition, since an infrared absorption spectrum equivalent to 6.7 reflecting times 
was obtained, in this invention, it asked for the absorbance I as an absolute value of 

absorption intensity per [ which appears in 734-743 cm ] reflection of a -(CH ) - 

basis. 
[0014] 

[Embodiment of the Invention]40 ** kinematic viscosity is 1 50 thru/ or 25000cSt, and 
an invention-in-this-application person's etc. parts. When the infrared absorbance I 
is measured with an infrared total-internal-reflection absorption process, the infrared 

absorbance I in 740 cm 1 originating in -(CH ) - contains the polybutene which is 

2 n 

less than 0.001 1 9 70% of the weight or more, R-0-(R 1 0) -(R 2 0) -R 3 . By addition 

m n 

of glycol ether expressed with the general formula of (however, hydrogen or a 

1 2 

hydrocarbon group, R , and R are the carbon number 2 or an alkylene group of 3, 

and R and R is m+n=1-3). It applied for the drawing working oil which consists of a 
lubricating oil which set 40 ** kinematic viscosity to 100 thru/or 5000cSt previously 
(Japanese Patent Application No. 09-1 1 2926, henceforth, precedence application). 
The drawing working oil concerning this precedence application can reduce the 
bottom oil in a pipe by low cost. 

[001 5] However, if drawing processing is performed using this lubricating oil, although 
bottom oil in a pipe after annealing will be made few, if the number of times of 
drawing becomes [ many ] and drawing working ratio becomes high, seizure will occur 
to a plug, therefore a plug life will fall, and. It became clear that product value might 
fall into a pipe when a plug mark occurs. 

[0016]Then, invention-in-this-application persons did various researches that the 
lubricating oil for drawing processing which combines low bottom oil nature and the 
characteristic of the both sides of high lubricity should be developed further. As a 
result, this invention persons found out that the bottom oil nature could improve 
lubricity further, without spoiling the low bottom oil nature by decreasing by using 
polybutene as base oil as indicated by said precedence application, and adding the 
suitable oily agent for this. 

[001 7] Hereafter, the reason for limitation of the kinematic viscosity of a lubricating 
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oil and the fatty acid to add is explained. Generally, in drawing processing of copper 
or a copper alloy tube, the lubricating oil is supposed that it is introduced between 
steel or a copper alloy tube, and a plug, and an oil film is formed. There is little oil 
quantity into which the kinematic viscosity of a lubricating oil is introduced by less 
than 100 cSt at the time of drawing processing, and since film thickness is not 
enough, lubricity is bad. For this reason, between a copper pipe and a plug, printing 
occurs, plug life decline and a drawing fracture may be caused, and it is unsuitable as 
a lubricating oil. 

[0018]If the kinematic viscosity of a lubricating oil exceeds 5000cSt, since the oil 
quantity which an oil film thick more than needed at the time of drawing processing 
is formed, and the amount of stuck oil of the copper pipe inner surface after drawing 
increases, and remains after annealing as a result increases and it becomes the 
cause that soldering is poor, it is not desirable. 

[0019]From the above reason, the viscosity of the lubricating oil used for copper pipe 
drawing processing is limited to 100 thru/or 5000cSt. 

[0020]Kinematic viscosity the polybutene exceeding 5000cSt like the invention 
concerning this application claim 1 and precedence application, If the infrared 

absorbance I in 740 cm 1 originating in -(CH ) - is less than 0.00119 when the 

2 n 

infrared absorbance I is measured with an infrared totaHnternal-reflection 

12 3 3 

absorption process, R-0-(R O) -(R O) -R . (However, R and R is the carbon 

m n 

number 2 or an alkylene group of 3, and hydrogen or a hydrocarbon group, r\ and 

R ) It can be used for this invention by adding the glycol ether expressed with the 
general formula of being m+n^l-S in less than 30% of the weight of the range, and 
adjusting viscosity to 100 thru/or 5000cSt. 

[0021]Fatty acid is known as an oily agent and supposed that friction is reduced by 
adding. As a general tendency, if the carbon number of fatty acid becomes large, 
lubricity will improve by the addition, but since the boiling point goes up, bottom oil 
nature gets worse. This invention persons did not have enough lubricity, when the 
carbon number of the fatty acid to add became smaller than 6, and further, the 
corrosion susceptibility over copper increased and they found out that there was a 
possibility of causing abnormalities, such as discoloration. In order to dissipate out of 
a pipe promptly at the time of annealing, it is required for the boiling point to be 270 
** or less. If the carbon number of fatty acid becomes larger than 1 0, in order that 
the boiling point may exceed 270 **, there is a possibility of becoming the bottom oil 
in a pipe, and it is not desirable. Therefore, as for an additive agent, a carbon number 
is limited to fatty acid of 6 thru/or 10. About toxicity, neither of the compounds 
corresponds to a deleterious material classification, but it is satisfactory. 
[0022]As fatty acid of 6, hexanoic acid has a carbon number. As fatty acid of 8, 
octanoic acid and 2-ethylhexanoic acid have a carbon number. As fatty acid of 9, 
decanoic acid has a carbon number. On the other hand, the carbon number of 
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pentanoic acid is 5, and since a carbon number is 12, lauric acid cannot be used for 
this invention. 

[0023]In this invention, if an additive agent is fatty acid of the carbon numbers 6 
thru/or 1 0, an effect will be demonstrated practically satisfactorily. On the other 
hand, the optimal carbon number exists in the fatty acid to add from the opposite 
relation of the lubricity and bottom oil nature which were described previously. Since 
lubricity will become the more outstanding thing if a carbon number becomes eight or 
more among fatty acid of the carbon numbers 6 thru/or 10, extension of a tool life 
can be expected further further. However, if a carbon number is set to 9 and 1 0, the 
residual oil quantity of what a problem does not have will increase practically. 
Therefore, it is desirable to use fatty acid of the carbon number 8 as an additive 
agent. In fatty acid of the carbon number 8, an oily effect has a large structure, and 
since lubricity is excellent, n-octanoic acid of a straight chain is more desirable. 
[0024]It is 6 thru/ or 1 0, the number of carbon atoms is 8 desirably, and the number 
of carbon atoms of fatty acid which is an additive agent which can combine the low 
bottom oil nature corresponding to the purpose of this invention and any 
characteristic of high lubricity from the above reason is octanoic acid more desirably. 

[0025]In this invention, the addition of fatty acid is 1 thru/or 1 0 % of the weight to 
the whole lubricating oil composition. Since lubricity is insufficient when a fatty acid 
addition is less than 1 % of the weight, a tool life does not improve. If the addition of 
fatty acid exceeds 1 0 % of the weight, a lubricative improved effect is saturated, and 
cannot expect the effect corresponding to an addition, but is inefficient. When the 
addition of fatty acid exceeds 10 % of the weight, it becomes impossible to say that 
no lubricating oils volatilize at the time of annealing, and may become bottom oil. 
[0026]Even if fatty acid concerning this invention is any of an industrial use way and 
a reagent use, it can be used satisfactorily. 
[0027] 

[Example]Hereafter, as compared with the lubricating oil for drawing processing of a 
comparative example which separates from the characteristic from the range of this 
invention, the effect is explained about the lubricating oil for drawing processing 
concerning the example of this invention. The pipe with an outer diameter of 9.52 mm 
and a thickness of 0.41 mm was obtained by carrying out prescribed frequency 
drawing processing of the ingot of **** deoxidized copper in a bull block, after cold- 
rolling, hot extrusion and. The lubricating oil blended the additive agent specified to 
two kinds of base oil (A and B) by this invention, and used it for drawing processing. 
The base oil A adds 5% of diethylene glycol to the polybutene whose infrared 

absorbance I in 740 cm originating in -(CH ) - is less than 0.00119, The infrared 

2 n 

absorbance I in 740 cm 1 originating in -(CH ) - of what was adjusted so that the 

2 n 

kinematic viscosity in 40 ** might be set to 5000cSt, and the base oil B is 
polybutene whose kinematic viscosity in 40 ** is 5000cSt in less than 0.001 19. 
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[0028]After rolling round a copper pipe to a 2000-nrHong coiled form, passing 
nitrogen gas by 20-1. the flow for /in the pipe and performing the purge for 30 
minutes after drawing processing at the time of pipe annealing, it annealed with the 
bright annealing furnace. 

[0029]The bottom oil in a pipe was extracted by cutting the copper pipe sample for 
bottom oil measurement for every 15 10-m length from the coil after annealing, and 
washing an inner surface with a HCFC141b solvent (hydrochlorofluorocarbon). After 
warming the extract and making a part for a solvent evaporate, the residual oil 
quantity of per copper pipe 1 m was computed by having measured the weight of the 
bottom oil in a pipe and having deducted blank quantity. 

[0030]About printing of a tool, the total length of the copper pipe which was able to 

carry out drawing processing by the time printing marks occurred on the plug surface 

estimated. Printing marks judged the existence of viewing or generating with an 

optical microscope. After drawing total length amounted to 5 km, that from which 

printing produced that from which printing did not produce what plug printing does 

not produce O and 3 km afterward after O and 3-km drawing was estimated as x. If it 

is evaluation more than O practically, it will be judged that it is good. 

[0031]After it used the phosphor copper wax (1.6 mm of wire sizes) of BCuP-2 and 

expanded evaluation material, evaluation of soldering inserted the copper pipe, and 

by propane, it was heated for 6 seconds and it soldered it. And when filled up with 

4 

the chlorofluocarbon of the pressure of 3.0x10 Pa in a pipe, that in which O and gas 
leakage occurred the thing without the gas leakage by being wax material un-filled up 
was made into x. 

[0032]The result is shown in the following tables 1 thru/or 8. Tables 1 thru/or 4 
show the kind, the kinetic viscosity at 40 **, the amount of the maximum residual oil, 
and the amount of average residual oil of an additive agent. Tables 5 thru/or 8 show 
the existence of the seizure of a tool, and existence with poor soldering. In the 
example in base oil, and Tables 2 and 6, the comparative example in the base oil A 
and Tables 4 and 8 of the example in the base oil B and Tables 3 and 7 are [ Tables 
1 and 5 ] the comparative examples in the base oil B. 
[0033] 
[Table 1] 
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[0034] 
[Table 2] 
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[Table 3] 
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[0036] 
[Table 4] 
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[Table 5] 
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[0038] 
[Table 6] 
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[Table 7] 
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[0040] 
[Table 8] 
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[0041 ]As shown in these tables 1 thru/or 8, the lubricating oil for drawing processing 
of example No.1 - 24 had few amounts of residual oil in a pipe, and printing did not 
produce it to a plug, and leak of the gas by poor soldering was not accepted, either. 
[0042]On the other hand, although the lubricating oil of comparative example 
No.1. 3.9.1 1 had added the fatty acid (octanoic acid, 2-ethylhexanoic acid) which has 
eight carbon atoms, since there were few the additions as 0.5%, good lubrication 
performance was not obtained but printing produced it to the plug. 
[0043] Although comparative example No.2.4.10.12 had added the fatty acid (octanoic 
acid, 2-ethylhexanoic acid) which has eight carbon atoms, since there were many the 
additions as 1 5%, there were many amounts of residual oil in a pipe after annealing, 
and leak of the gas by poor soldering was accepted. 

[0044]Since comparative example No.5.6.13.14 had added the fatty acid (pentanoic 
acid) which has five carbon atoms, good lubrication performance was not obtained 
but printing produced it to the plug. 

[0045]Since comparative example No.7.8.15.16 had added the fatty acid (lauric acid) 
which has 1 2 carbon atoms, the pyrolysis nature at the time of annealing was bad, 
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